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HANDHELD CALCULATOR ALGORITHMS FOR COASTAL ENGINEERING

PART I: INTRODUCTION

1. The advent of the handheld programmable calculator has led to the

development of numerous programs in various fields of engineering and science.

Coastal engineering is no exception. This report contains three programs, two

of which compute breaking and non-breaking forces and moments on vertical face

structures. The third program computes a non-breaking pressure distribution

on vertical face structures. The reference to the programs is the Shore Pro-

tection Manual (SPM 1984).

2. The three programs presented herein are versions of Reverse Polish

Notation (RPN) logic suitable for use on HP-41CV programmable calculators with

or without accessory printer. Each program is documented, assumptions are

briefly described, and references to more detailed presentations of the theory

are given.

3. Each of the RPN programs incorporates HP-41 compatible print routines

which print and label all input and output parameters. The user has only to

enter the input parameters, and the results are automatically computed and

printed. Since the printing routines increase program length by as much as

25 percent, use of a magnetic card for permanent program storage is recom-

mended. The print steps do not need to be deleted if a printer is unavailable.

3



PART II: DEFINITION SKETCH AND PROGRAMS

4. Three programs (108, 109, 110) are presented in this report. Pro-

gram 108 calculates the breaking wave force on and moment about the base of

vertical face structures using Minikin's method. Program 109 computes the

non-breaking wave force on and the overturning moment at the base of a vertical

face structure using both the Miche-Rundgren and Sainflou equations. Pro-

gram 110 calculates the non-breaking pressure distribution when either the wave

crest or the wave trough is at the structure using the Miche-Rundgren and/or

Sainflou equations.

5. Each program allows either US customary or metric input and output.

Program listings are annotated, making it possible to follow the logic of the

algorithm and to make modifications if desired.

6. There are undoubtedly many other calculator programs that have been

developed on coastal engineering subjects. Practicing engineers are encouraged

to submit them to the Coastal Engineering Research Center (CERC). If the

response is great enough, additional reports presenting the programs will be

prepared. Program authors will be given appropriate credit in these reports

and will be included in the report review process. Comments, programs, or

suggestions for programs should be sent to:

Commander and Director
US Army Engineer Waterways Experiment Station
Coastal Engineering Research Center
ATTN: Coastal Structures and Evaluation Branch
PO Box 631
Vicksburg, Mississippi 39180-0631

7. These and future programs will generally correspond to the following

numbering scheme:

Miscellaneous 0-99

Waves and Currents 100-299

Inlets 300-499

Beaches 500-699

Geology 700-899

Structures 900-1099 ,

8. In general, the documentation of programs submitted should be in a

format paralleling that of the programs presented in this report. A blank set

of forms which can be reproduced is included in Appendix A.

-
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PIograni Description

108R-41CV Breakinig Wave Forces and Moments on Vertical Face Structures -

Program Title Minikin's Method (RPN Logic)

Name Julie Dean Date 8/83
U. S. Army Engineer Waterways Experiment Station

Address Coastal Engineering Research Center

City P. 0. Box 631 State Mississippi ZipCode 39180-0631
Vicksburg

Program Description. Equations, Variables, etc.

This program calculates the breaking wave force on and moment about the base of
vertical face structures using Minikin's Method (Shore Protection Manual, 1984). Input
values are the water depth at the structure, ds, the height of the structure, b, the
unit weight of water, 'w, the wave period, T, and the nearshore bottom slope, m. If
the structure is founded on a rubble base, the program will ask for the water depth D
at the toe of the foundation; if no substructure is present, a water depth D will be
calculated at a distance one wavelength seaward of the structure. If the top of the
structure is lower than the crest of the design breaker, reduced forces and moments will
be calculated.

The wavelength used in the program is calculated using an explicit formula (Nielsen,
1982). The breaker height Hb is calculated using equations (2-92), (2-93), (2-94),
(7-3), and (7-4) of the Shore Protection Manual (see program 104R-41CV, CETA 82-4). For
a nearshore bottom slope of zero, breaker height is given by Hb = 0.78ds . .

The algorithms use either the U. S. Customary or Metric system of units.

REFERENCES

Nielsen, P., "Explicit Formulae for Practical Wave Calculations," Coastal Engineering,

p. 389-398, 1982.
U. S. Army, Corps of Engineers, Coastal Engineering Research Center, Shore Protection

Manual, Chapters 2 and 7 (1984).
Walton, T. L., "Hand-Held Calculator Algorithms for Coastal Engineering (Second Series),"

Coastal Engineering Technical Aid No. 82-4, U. S. Army Corps of Engineers, November
1982.

Operating Limits and Warnings

108R-41CV-1
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User Instructions
108R-4LCV BRFAKINC WAVE FORCES AND MOMENTS ON VERTICAL FACE STRUCTUREESZ:'1

MINIKIN M1ETHOD SZ: ~
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

I OiAv PR06RAI N (BWF) ___XEQ] "Bk/ F EOP H 7

2 CHOOSE LIS CL)STOH-AXY 0c(HIC __

UA/lT5S US_ o~r/-/ ER15 d 5~

-3 ENTER PfPrg Iq1W Tc'5f OF ___

WAL-L Ols (-ef 0orrvflers) 1)fk/57 b
4 FA'TER Wtf-LL ,IF/6/T, b

(Qtt or -noicer5) b [Rlsj_ awir WT~
5 EAITER VA/IT W1/6/-IT OF

w,4 R (b /f43 of- k5/rMi3 Ye ERIS]*T
&~ EA/TER h/kVU PER/114 (sec.) T__ fR/S]J ___

7 FA/ 7ERIVENRR ~SHOR(E SI-CPE fV7 /5_ RUBBLE FD?17

8 gN5toL9 Y/ES 0, A/0 7V)________ ___

__R066LE: Fov ,Ofi TIO~V O16)P hAI ____ Al. 95

_ r -IA4E5, ,A/P07r zEPru7-__
q~T ME OF 5L)35TRUCTLZgf ___

-I F A/0, Z2PTH P 15 (/91t0-_____
__ TEL /A/ PRO 6!9AH ______

'~RE n FOC CE lb /L o-(/m) X

__RE40 M-OMEVr _____ _________ _______T
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User Instructions
SIZE:

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

JEXAHPLE PgO8LEI1______ ___

J-5 /6ft. .2..29&m_ _ _

j~~~j~~7.3 e4 _ __ _ __ _ _

N-t 1470 h. -thf rno, af

#10 e A&henr 4t r~bb/e Aui)41n___
a,/7r>? "tY / 5 -1I7e ;flOY-?Went ___

a -h basc- Of tA'e -i~d

/7r~-7 (Pol>7 A),, k'W/- /H, as _ _ _ __

a-e : 5trticfw-e (pit .____

where, b'=f hcghf 0 rdbb/ ic/5_____
F reduced fVKCe 0,-? WOJ ____ ___

oe~i D hr,,h l 5kttCII_ _ _ __ _ _ _

10OSF-4]ICV-3
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User Instructions

STPINSTRUCTIONS NUTFUNCTION DISPLAY

fXAHPLE PIRO&E/-f:

D:PTU=

Tz- &sec. 1 3. L 4

PC',TJT-

_ralakble fivndaN/74- oph~n

-- 5 '- 5 2 - C " YT Z

I,>rre *t' 0' /9

Hv cn lbl~ , kymfl/m 4T

%do4)o. iier Qivs -thf-
Va~Zlat.s predkff d byi PT 1.3.77'4P 614Q

,PH F'9ureS 710, -7-9/, 7~Z. ~T~"1bT1t4. C4

-th~a~t W-W r~en~t CaIWaehl_______

uA,4 5 QZ- rabble Alnda-' 4)i _______

is -thif kno7ynnt atL -fie base cy _ __ _ _ __ _ _

71hk bm ~ o? no at__ __he__ _____I

Of 5he stu-6.I_ _ ______

7he ornn c-t -ge fve jM f Mstucht rt cao 1, buivid m___
fIe vt-ivvp - b;F _ _ _ _ _

Fw l e r e b z h e l ~ i tf -O f r U b / c h v d a -t ' o n_ _ _ _ _ _ _ _ _ _

Fwca F" redc ed fi)rce On wLZI( eeF 78 (e)or 0efi(IPor7 Skekch
109R-4 ICV--9
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User Instructions
SIZE:

SEINTUTOSINPUT FUNCTION DISPLAY B

12 )ZE/? Al/C HE - RUNV&RENI ______ ICHE-R

__ FORCE WITH CREST A~T Wp9LL (btOk/nPC
FOXCE WIrH TROUGH J'T W19 LL P,

__ MOHEA/T WITH7- CRE5T AT WAALL ' I

__MOMENTI 
WITH TRO61&HAT WALL V~hol k-9

13 R&mW SAINFLWU*/ SPIINFLII

FQKCE WITH CkEST AT WAlFLL (11/ I, kJ/r PC_____

F9EWITH TI<OU&N AT Wf-L- (I, 91-S 9/,n

___ F tv IET wi&77 cIk.E5r AT WAiiLL (&i*t# /
P1OhENT WI/TiH T7.C)6N 47 WALL- (b4~o -

'*he soh*.-ho' q, va lower values __________ ____

I_ o force and- mom rent /s Me -sah/cd

__'tct corres ponds -Ii, SPH- F14aireS ____

,7 l '7-92 -7-93, ')-91, V.1~ %7 T _____ ______

__SPPI Fig ctre 1-90 plofs iLh6 _____________

Hidie.- kvndgrern yho for large-___

__values of 1 ',g' t 6 as 14,1g _______

__apprachks zeI-v, -fie curves are- _____

c.vra,aed -M pFiss t-h roUyh 'u/H4/O ___ _________

Fucr smiau voiuecs of bNilqTL, *h, _________ ___

_pr-orams Ve and Yt May not ____________

109R-41CV-8
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User Instructions
109R-41Cv - Non-'greaking Wave Forces and Moments on Vertical-Face

Structures - Miche-Rundgren and Sainflou Equations SIZE: L6578
STEPT INSTRUCTIONS INPUT FUNCTION DISPLAY

B3EG/N~ PgO6gAM___ EQ] "tN 9W" F E at1M

2 ICHOOSE U.S. COSTOMIARY OR~ ___

I HETIC L2AJ ITS U)S or HL [gSZI J'EPTHg?

3 JENTEg PEPT14 (f-ee_1rry7*r5) ot [91sJ PERIOD?

E ENTE-9 WAVE PEgwr,> (secornds) 7r L9)51 WAVE HiT?

5 ENTER W~AVE H4E/G -IT(eetdrers) ERIS] kEFLEC. COEFi?

6 EAIT&( JREP-ECr/oN Ct9&PFICENIT x 17/S] UNA/IT 

? ENITE9 ONIT WiT OF NATEK __ ____

(lb J;f3 or~ kglr,73) w L R/51

He~ght of crest above. bx/OY4M ____________

ql-ekyt of trough above &Oiom _________ T- M

JkEJD SAIINFL OIL________ __

t-kig'kVA oj CrEst abotve. tvffor" 9SF~

Ik+gl 0( 7I7vtqgk atove, ixv-toyr, ___ _ FT-SF-

9C HOOSE LOWAJahLL H-T. OPflo.J? YorNA,L~s ___

TF YIES ____ ___WflL- H -T?

ENTER WPLL HEICHT' ((ern") b lZsi) gu6&E FD 7

)Q ICHOOSE K1)6LE FOUNIDATION O~ai Y____ I'N, [r4s7] ____

IFP (ES ____U68LE H-T.?

ENTEF, 1-E14T OF RUJ3&E ___

FOUNDfATioKI. (kte+ 0o2rnLs) .. i1___________

(corrhiwdorneja) wt______

109R-4 ICV-7
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REDUCTION FACTORS

F =r F
low wall f T

Frubble FT rf FT

Fr *F -r * F
low wall & rubble f T T.

Where rf =( 2  b~)

rf = ( 9

M -r *Mlow wall m T

Mrubble -MT m MT

lo wall & rubble m MT M~

Where m(

lO9R-41CV-6
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.1irce-Rundgren:

Y (K) =Y 0+ H.i(1+)().Fl/2 + (r.H 2.F1.F2/4L) (,+,X) 2 F5+(1X) 2 F6) I

Yt (K Y (K) - (1+,X)H. FL
tC1

PI -Y 0- H .(1+:O*F4/2 - (ir -H 2 .F3/4. L) ((1+yj 2 -F7+( 1-X)2.-F8)

P c(K) =r.Pi .................... crest interval pressure

P t(K) = P C()+ YH (1+X)-F4 .. ......... trough interval pressure

M C(K) = P c(K)-(Y C(K)+d) ............... crest interval moment

M (K) = P t(K)-(Y t(K)+d) ............... trough interval moment

Sainflou:

2Y (K) = Y 0+ H.i *F1 + f*H. F1-F2/L

y (K) = Y (K) - 2H. -FL

P1 - -Y HF4
0

P C(K) rP 1...................crest interval pressure

P(K) = (H-F4-Y 0) ..................................... trough interval pressure

M (K) = P (K) (Y (K)+d). ...... ....... crest interval moment

M (K) =P (K) (Y (K)+d) ............... trough interval momentt t t 19- c-

18



EQUATIONS USED

= 22 dI

2 3 4-1
Fterm = Ct + (1 + Q.6522Gt + O.4622Gt + O.O864Gt + O.O675Gt)

L =T(G-d/Fterm)~

A d/L

Cl =cash (2 nr)

SI =sinh (2 iTA)

TI = tanh (2ffA)

- 2
F5 = I + 3/4(S1)L 1/4(CI)

2 2F6 =314(sl) + 1/4(dl)

N = number of intervals

Dd = d/N

E =Yo/L

C2 =cash (27T(A+E))

S2 =sinh (2 ir (A+E))

C3 =cash ' 2i(2A+E))

S3 =sinh (2ir(2A+E))

C4 =cash (2ffE)

S4 =sinh (2ffE)

F1 = S2/SI

F2 = G2/S1

F3 =S4/(SI)
2

F4 =S4/(S1)(CI)

F7 =(I - 1/4(Cl)') C3 -2-TI- S3 + .75(C4/ (SI)2  2.C2/CI)

F8 =C3/4 (Cl) 2 - TI 53 + O.75(C4/(Sl) 2 - C2/G1)

109R-4lCV-4
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I3ramv aAIWFJ F/OWhi~t

STAg~r P&oaRA m

XEq AMB WF"

5c Eq N Sov r R

I-OMPUTE 7B

M,'chc- A'vP14dy&fl

pssure, ist.

USE S/IMPSOMS LJ-

,iimC over dep'H'

next Pdi3e

109R-41C\
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Progran Description
109R-41CV Non--Breaking Wave Forces and Moments on Vertical--Face Structures -

Program Title Miche-Rundgren and Sainflou Equations (RPN Logic)

Name Julie Dean Date 6/83
U. S. Army Engineer Waterways Experiment StationAddrss Coastal Engineering Research Center

City P. O. Box 631 State Mississippi ZipCode 39180-0631
Vicksburg

Program Description, Equations, Variables. etc.

This program computes the non-breaking wave force and overturning moment at the base
of vertical face structures (including the hydrostatic components) given the reflection
coefficient,X, depth of water, d, wave period, T, incident wave height, Hi , and
unit weight of water, w. The force and moment are calculated using both the Miche-
Rundgren and Sainflou equations; the Miche-Rundgren theory is more accurate for steeper
waves, while the theory of Sainflou gives better results for long, low-steepness waves.
The program can be used in lieu of figures 7-90, 7-91, 7-92, 7-93, 7-94, and 7-95 in the
Shore Protection Manual (SPM); see also CETN 1-21, 12/82.

The program outputs the wave forces and moments at the wall for crest and trough for
both the Miche-Rundgren and Sainflou cases with the option of calculating the reduced
force and moment due to a low height wall and/or a rubble foundation. The solution with
the lower values of force and moment is the solution as given by SPM figures 7-90, 7-91,

* 7-92, 7-93, 7-94, and 7-95. If a rubble foundation exists, the moment calculated is the
moment at the base of the foundation, i.e. sea bottom, not at the base of the structure.
The algorithm uses either U. S. Customary or Metric system of units.

REFERENCES

Hughes, S. A., August 1982, Basic Program: "WAVEFOR", available from Coastal Engineering
Research Center, U. S. Army Engineer Waterways Experiment Station, Vicksburg, Miss.
39180-0631.

U. S. Army Corps of Engineers, Coastal Engineering Research Center, CETN-I-21, 12/82.
U. S. Army Corps of Engineers, Coastal Engineering Research Center, Shore Protection

Manual, Chapter 7, (1984).

Operating Limits and Warnings

109R-4 1CV- I

14
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-7]

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

745 CL 15 ___

"46 QCL 14
34' *
348 , ___

3 4Q RCL 17

3, 1 RCL 12

3 3 /

3'4 RCL 91
35+

356 3
35? /

38 RCL 16 -'_.

36. +
361 "MOMENT=' ___________

362 ARCL X
363 TONE 9

364 AVIEW
365 STOP
366 GTO 09

367*LBL 03
368 PRA

369 PRX

378 RTH -_

371 AND.

108R-4 ICV-8

13
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY COOE COMMENTS

232 28-
233 STO 15 2 - , 9 RCL 13

2?4 GTO 63 290 3.0

235#LBL 66 291 YtX

236 RCL 13 292 4.@

237 8.5 293 *

23S X \y 294 CH3

239 X. X '0. 7 X295 1

240 GTO 87 296 +

24! RCL 1.3 297 I1X

242 3.8 29,9

243 YtX 299 STO 15 4- 5
244 4 30*LML 8

2'5 * 3@1 RCL 12

246 RCL 13 3@2 2

247 Xt2 363 .

248 12 304 RCL 01

249* 365 +

258- 386 Xt2

251 RCL 13 367 RCL 03

252 12 368 2.

253 * 3@9

254 + 310*
2553 311 STO 16 ,-- ,
256 - 312 RCL 61

257 STO 14 r _ 1I+ 313 RCL 65

258 PCL 13 314 +

259 6.75 315 RCL 01
268* 316*
261 6.25 317 RCL 85
262 - 318'
263 RCL 12 319 RCI 12

264-* 326 *

265 STO 15 - js 321 RCL 06
266 CTO 68 322 /

267LBL @7 323 RCL 03

268 RCL 13 324*

269 3.@ 325 161
270 YtX 326 *
271 4 327 RCL 12
272 * 328 *

273 STO 14 329 3
274 RCL 13 336 / R-7
275 3.8 331 STO 17

276 YtX 332 RCL 14

277 2 333*

278* 334 RCL 16

279 PCL 12 335 +
288 * 336 'FORCE= Force
281 PCL 13 337 ARCL X

282 4.A 338 TONE 8
23 YtX 339 AVIEW

284 RC 12 346 RCL 61

M * 341 PCL 14

286 3.0 342 *
297 * 343 PCL 15

344 -

I9 108R-41 CV-7

12
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
118 / 175 -
119 RCL 05 176 CS
12N - 177 R::L n8
12! RCL 9. 179 *
122 RCL '179 STO)I8')e =rV7(4"9.25

M' STE) 19 -p

124 SQRT  IPI R o
129'* 102 1
12b 2 !,.o. _

127 * 184 RCL 9?
!29 P! 185 RCL @8

130 PCL 04 187 - ,f

132 STO @6 D g4(1 181 xW
133 PCL 18 190 4
134 X*s@ 191 RCL e8
135 GTO 18 ifrn=O 192 *
136 PCL 91 193 RCL e9
137 0.78 4bz 18s 194.
138* 195 RCL Ie
139 GTO 11 196 *
14@*LBL 1' 197 IL 07-
141 P CL 4 198 *
142 X2 199 "
143 P CL @@ 298 SQRT
144 * 21 PCLI It
145 1/X 2@2 "
14; RCI 01 293 2
147* - 294/
148 5TO 97 205 RCL 08
14q RCL 18 2@6
I-,@ 19 297 RCL 1'
151 28
152 CHS 29 RCL 8"
153 E.x 219
1 , CH? 211 RCL .1
1551 212*
[b "2!3#LEL 11
1F U." 214 STO 12 Z -

!5q sr~g @:.I 2!iG '-

16e P.. : 2!7 RCL 91
161 ;., 2:8 -
1 * 9 RCL 82167 CH" 22 <  

''"

164 E'X 22! PC*- 12

23 Tn 13-
1 .? [.5_h 2.:4 1.1 r ,

17') 3O t' (i.4"/ ' ) 2.2 GTO P6
..... 2- 8 ' R,
17* 2t WI 7 r,_T 12"I.- 4+I ,, .

108R-4 1CV-6

i-"i
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Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

6! XE'2 033
62 STO12 r
63 'RUBBLE FDNI-

65 TONE 6
66 PROMPT

P' T'.: ~6? ROWF
6.8 ASTO Y

69 CLA

71 ASTO X
-""*72 CLq

73 X*Y!
74 r11D '34
75 *Dl*

17 'I P: 76 TONE?7
~T~ PVW77 PROnP7
S78 'D=

79 FS) 55
89 XEQ @3

2*US '1T 81 STO 05
*1 n ; ~ . ' I 82 cr0 85

83#L-L '34

84 RCL 94
ST 9? 6 RCL @8

+87

9P

'; + . ".-: -F ' 92 FS" 91

* .93 -
94 RCL 01

TO .6 TN

295 RCL 09
, F.'. 96 /

?p7 SQRT

".+P: T'*-" ' AOFF.

-'-'-. -- 9 L

N P-11 TO

4' , oT., . 12 *~

41 T:I t:7 TN

3 " -r 1 CL 4
*4, UN!T WT wH.7EW= I Lid

46. A5 VL 'S

d,: :,' 18l~r; 7 PROMPT

1,.9? + o

4 .. 9 7T3 X

ci i13 PCLA

114

TONE 5 , , 1SOB

j3 FV'NPT :rP,
* 108R-41CV-5

10
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Flowvchart for BI

5TART PROGPAM

XEQ "BWF"

INPUT VAFiFl&LFS

dsi

YES NO

7-*4

a W1

beb

YES XN > /09

L <



:. . , ,,. 6+ , / , ~ . + ' -S *i, *+ S St ----.-t -w

Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

JE~ P!:r~

+ --: _ , ' "I c? : +tt " ; : : +: c

77, -L e

~. Cii. .

'" -ii" ? 4.?

:: :+TT? ::. 7: ,f+ .

27 ... t c ,: _- -,g

1- 2 ,

C2 C.C

4 '4"E, 7i7. , CL H?

* I.. .2?'. 9h. 4 8. :
*: *_'. lr q --- '

P

4. 7 p,,_

4~~' * Hf

8 L'

'.7. Pe. i IJ :r' 1+ '-
'C >i, C* -'.,, 1 , It2

4" S 8Oi..T 4 K o

0. +

V4~P aT l

-' 0': ' s': ', .!L . s ,

..- ' 9 O8.65".221
- .;47 - . ,, * ,:

"" *s . 11; +t.

109t-4ICN-10

23
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T .1

*STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

?> 173'E 1'N~
121 2 *- 1i 3E R)3!9SO2'C7

24 IS!8 XE,? "SH

12 Fl-

4

i47~ 4.. 2

?' 4

!40 t 92 7fL 11
I'S~3 1T XQ 2

IW R(L P: 1

15098 !PA 21

vc - 1 1 292

courS gi F33 Rzq

*F 
93 ~o

229' P. 12
15~' PI. e:2Y5

I5 3 1 .r74 
' ~ 2 Z . - 2

10R41V1

241



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
XV * 2S? *

2?? rL .I 8 ._, 2:-

2 35 i. 3 ,4

237 / . RCL 8

7-n. PC,

253 C,_ 24 299 P1 83

3@1 RCL 27
245* 30 *
~24'. CH; 33 2

3 !I $T 1 quanfi N -7 RD 35 + Hiche- RUrdyrf249 r._ 36 RCL 18
2t, 1, 2 43@7 +

22 * 389 RCL @4
253 141 318 1
254 r9s 31. '
-312 P. 83

256 313w
257 Ft 23 714 RCL 27
259? * 315 *
25'Q + 31!6 OHS

268 STo 32 f7-'- F 3z 317 RCL 34
261 RCL 23 31 '
2E2 4 319 95Q T 352 ,R., ~328 1 -) 5

264 Rrt !2 321 PIL 0
265 Xt2 32

26"' t1 324 PCL 73269'* 725 *

263 i 3M 8 f -q9 g-33  396
238 1.? 327 RCL -'
271 RL 04 328 +
2 7 29 X72

273 X!3 U08 M 32
274 RCL "6 31 *

33" +

44 7- 3P!

- 316!r
'"(IA r-? *

21-5 F^t 63 342 P-Ci t,
286 Xt2 Z43 W
287* 741
298 PCL 27

109R-41CV-12

25

25



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY' KEY CODE COMMENTS

3741;' 485

347 P" 87 4@' VCL I-"

49 PCL 38 406 STO 4:
3 A 49? PCI0 P84

3! 2 4,: 2
?c . 4@?*

7'', 412 1

'cc' 412
35 CH$ 413 ST:) 42 R4

3 7 L L 11414 R '.L 38
'S' * 415 RCL 03
7t,'? ST 49 416*

36@ XE 4!7 RCL I:,
3,1 -. 37 "P r) ".P' 41.3+
3.i RC- 84 419 CHS
36' 3 ! 42@ RCL K5
3164' 42! *
E. Ij 93LU 422 STO 51

36 * 423 XEQ 86
'" RcIL 85 424 ST+ 44 f PC(k)-

In' * 425 RCL 3@

~9 Pt 3 8 426 RCL 83
37.3 * 42? *

"7371 ;.f' 49 428 RCL 19
3- 429 -

373 10 50 438 RCL 95
.374 XE9 8, : 471 *
7-5 C>2 F.K 9432 Sro 52
3 SQ, P'L 433- XEP 96

r P:.' e: 434 ST+ 45 P-45-
3 S C- 4365 PL 81

4" 7t 43? @

33 E?~439 PCI SI
439*

383 PL 35 449 XEQ 86
334 Ftl P, 441 ST+ 46 t 94&
35 4 442 RCL 42

3%) PrL 59 443 RCL 81
St 4, 4

-.-" , .45 P2 52 CI LJ %4
..... ,'W4

7- 4q: C', c u a7.. 45
. 
;:"- i7

'4 ' 452.)
4:? ::.e

S -' 453 X=Y'
307 * 454 GIP K.

3M PIL e? 455 GTO 04
399 , 456LBL 95
488 9,,L 2? 457 F31 55
4e! PI1 03

109R-41CV-13
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KSTEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

4C3 wv 5!4 SI') 0? b-

i~516 P'JPBLE FD'4') gu6b/fe Foul4
4:ST- '54 5W AO Option
2 pf,: 5; 519 PR'2IPT

4 3uy~.tg 5!9 ArOF
4 4 PC;-52@ RSTO Y

44 RYIE~i 52! CL '

W' PC: 35 523 AS' Y

4 ? RE'S 524 CLP
'E? ST+ -s 525 X~Y?
47q PI 55 926 GTO 14

*4? YIT it: ~-f 527 GIG 15
*472 PPC'L 528'LBL 14

&7'7 P!EK 529 SF 02
4'4 TONE 7 530 'RUBBLE HT"

*47! FCL 4; 52I PPOMPT
476 Q3 532 RUBBLE HI:'
47' ST+ 56 533 FS? 55
478 RCL 564534 XEQ 02

'7~'C-F'-SF= 535 310 07

4: "1'6#LBL 15
*4s: AVINw 537 FS? 55

4c. TONE 8 538 ADv
4'A? RIL 42 53 *rICE-R -Rrg
49' ABS SAO AVIEW
49C5 T '.v 54! RCL 3?
4':E RCI 5?7 542 3@

C 'T-C: -SF =5413/

- %?RCL 51 4 RPt 54
42'9 PYFEs 545 s

*40 TONIE 9 546 XEQ 16
4c*- 'LOW ' '4' LOW Wall rIIhVi 5±' 'PC: ='

407 PP,)IM?7 opin549 WYEW
d!4 piCP 590 TOC&E 2

0 45 ASTO Y 551 S T?

*496 CLA 55c2 RCL 38
447*y 553 30

4?C ASTO X 554'S
491 CLA 595 P!t' 55

-d, F,

I-c

594 FS) 55
510 ADY 56i. M.l 54
51S! 'MALL MI:' 56? 7

512 FS' 51[_________ 568 XE I?

51? XEQ 82 560'P:
% 570 PACL Y

109R-4ICV-14
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STEP KEY ENTRY KEY COOS COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

971 qvlcA 6-28 "llHjc /

572 TMN 4 62-9 qp52 x
573 STOP 61A PV:EW
974 RC'1 40 631 TO(NE 9

c; v~' 3,.L

531 P92 X 63PC
9sAV2 R!Ew 439 P'N

984 S37QP 641 3O10 osh() - -,

585 FS'9 642 E!X
58i6 AflV 643 R92 1
58 'PSINFLOU' SainfIoA., 644 CHS
583 PYIES 645 EX
58P9 PCI 44 646 +
59@ 3e 647 2
991' 648'
592 RCL 56 649 RTN
593 65e#LPL *1nisuh(
594 XEP 16 LI p 651l STO 11 subrOwhi)e,
595 DC*652 E^X
996 P92L X 6593 FCL11
59'V[E 654 N3l
598 T04NE 6 65j5 EX

6W PCL 45 !2
691 3e 658
682' 65? PIN h

6@? RCL 5766LL 6Sri n' KUc
6@d * 66 S9

65XEQ It #I 62 PCL 19 5Ub(-OLph f7O
9C 'PT=- P 6 .

038 pV1E, 665 X:V'
68' TONE 7666 G10 87
610 STOP 66? 11t.9
61! PCI 46 663 Xy
61?238 669 X:Y',

PC * K3ENTC;t

'~ =.t4 PQ3P

624 '61119

629 PCI 57 682 PUL 11
62*683 4

627 VEG 17

109R-41CV-15
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

-) CT:' 1 742 GIC 20

7414L'L 1IS
EA p-L 34 744 RCL .31

37.3 54 745 ROL Ii

E!RC 4 7'3.LBL 2V
U'R'4'74?1 PC 3:

0 U 42 S I.TBL 5
. J 4 E T C 5 77 c 2 S T I) s :S3o Vi1
A e PC II7!4 LQSTX
U .iL ~755 ETC 36

6 E L 1S Force KedCOoCIn'-

70~3 1 ST;I ubgroorhflC 753 PtL @-;
7 8 1 L P TC 115 7 5 9 8 2 3 6
7N 2 ST 7E@
7 3 F." 36 761 SIC 48
784 F >', 19 7 62 i.e
7?5 RCT' 9 M63 X<=??
786 8'> 39 764 CIC 22 lo w al redxv lrovl

787PCI 36765 3
STI 4 37 66 P 48

-' "1 , 7 P c

7127 .9 1 778 PC'. 4?

7; 4 RPt1 48 N walrduto'7
P",- 407'3 VI-3:

174*
0"i 7C 1 775 37P 7'

7; *4 776#-,: 2

N L?1~77.? CT' 23
FpC & 779 RCL 87

723 310 2N 788 RCI. 3i
724 PC. 87

5 7'?? C 4r: ?

Rubble~~O le RRrtriO 7; *%VV' ''V

79? Xt2i
77 793 s

77 2L11 794 CPS

719 3 715 *C

109R-41CV--16
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

707 FrL 3:

7QI; STO 71

S f1LLB 21

2 RCL 31
V3 P1 II
.qi4 - ______ ______

9 STO 31
88i#L-L 23
PIK PfL 31

8@, END

II

109R-41CV-1 7

30
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Program Description

IIOR-41CV Non-breaking Wave Pressure Distribution on Vertical Face
Program Title Structures - Miche-Rundgren and Sainflou Solutions (RPN Logic)

Name Julie Dean Date 8/83

Address U. S. Army Engineer Waterways Experiment Station
Coastal Engineering Research Center

Cty P. 0. Box 631 State Mississippi ZopCode 39180-0631
Vicksburg

Program Description. Equations, Variables, etc.

This program calculates non-breaking pressure distributions when the wave crest is
at the structure and when the wave trough is at the structure using both the Miche-
Rundgren and Sainflou equations. The solution corresponding to Figure 7-91 or 7-94 of
the Shore Protection Manual is the solution with an overall lower pressure value. Input
values are the water depth at the structure d, wave period T, incident wave height H.
reflection coefficient.X , and unit weight of water . The user is given the option
of calculating the pressure distribution values using either or both the Miche-Rundgren

and Sainflou solutions. This program is identical to 109R except that the pressure
distribution is printed out without integrating to obtain force. The algorithm uses U. S.
Customary or Metric system of units.

REFERENCES

Hughes, S. A., August 1982, Basic Program: "WAVEFOR", available from Coastal Engineering
Research Center, U. S. Army Engineer Waterways Experiment Station, Vicksburg, MS
39180-0631.

U. S. Army Corps of Engineers, Coastal Engineering Research Center, CETN-I-21, 12/82.
U. S. Army Corps of Engineers, Coastal Engineering Research Center, Shore Protection

Manual, Chapter 7 (1984).

Operating Limits and Warnings

Because of the large number of output values, this program has been written for use with
printer only. It can easily be modified to run without the printer by deleting the
printer instructions and inserting R/S statements where output values are desired.

IIOR-4 iCV-I
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User Instruetions
11OR-41CV Non-Breaking Wave Pressure Distribution on Vertical Face
Structures - Miche-Rundgren and Sainflou Solutions (RPN Logic)SIEA6

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

I LOAD -?RO6R AM (N13Pt)) Ex__ LEQ3 INBPD" E OR H?

2 -CHOoSE us ctJSToH ARY 09 HEFMIC___ _____

VI I T5 US'11, ER/si P& PT/I?

3 ENITER DEPTH (pee-f or, meier-5) 4e ERIS] PERIOD?

4 ENTER WJAVE PERIOD (WecInS) T- [R/1 Wf*T- h 7

5 ENTER TWIDENT W~AV'E HEI&H1T__________

(ftet 0,( mC'rs) 14j__ ERlsl RE FLEC COEF; 7

(0 ENrER REFLECTION COEFFiCENvT x ERIS] u/Vir wr?
I ENTER~ UA/IT 7- WI-16HT OF __ ____ ___

WA- /6/f43 or kIr7 )_ __ E~I1*k
0 AN5WER YES O/9 NO 7V ____

M(ICHc-,9uAID6-gEA/_PgE5ueIE ___________

Dis-,/ BuTION YIr A/,tEI1 sF?

q 1AA15Wn' '-PS -04 NO 7V~

5A/NFL-00 PRESSURE VI5STR/IJ 460_ _____ ___

77~J ______ (/#rNv, ER/51 ____

FI ure 7-91 or- 7- of / *e 
-____

5#701- PlrOieChor, /lanuiz/ /f> )'*e. ____

isoujvor wlth, an- overall/ower ______

pftc.ss ure vaiae. _ _ _ _

IIOR-41CV-2
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User Instructions
SIZE:

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

Examf/d JTroJ/e,1: N-BPKC PRESSURE DIST. SAINFLOU.. .CREST AT HALL

US CL' T. UNITS ELEVATION PRESSURE1 JStoa6 .4853 e. eee.
DEPT4= 4.6568 89.1164

delh = /1 1M.96W ,s 2.9439 178.328
PERIOD= 1.2618 267.7335pn_-- (o sec 6. 99 ,,, -@. 3941 357.42"7
WAVE WT, -2.@279 447.59A5

__57 5._0 _ __-3.__ _ _ _ 53_._7_5___"**3
PEFLECTION COEFF. -5.2450 U 9. 2364

_= 1. 1.990 ,,, -6..835 721.8869
1.1!T WT. WATER= -?.4197 813.73?'5

MIrHE=R...CREST AT WALL SPINFLOU..TROUGH AT WqLL

ELEVATION PRESSURE ELEVATION PRESSUREQ._5929 09.000 -3.5947 .000

6.54@1 40."809 -4.2377 38.8836 -La 4.5516 1816.486 -4.784 77.6712
2I-) 268 2A65 -5.5:86 116.2665

.reI A.?7.3, 3 '. 7963 -6.1585 154.5723
II7 46 41 ." -6.?983 192.4906 .

-29-9 565..2 -7'.4382 229.92!5
-4.71194 667. 2433 -8.87?' 266.7636
-., 489? 771.354! -8.7187 382.9131

/d~ ~ )-?.2476 8?8.4890 9.59 338.2635
-MOM99 0@0@ 773-9.99 52. 7954

PrCSSUP-r. (I - "IP.HE-I.... TROUGH AT WALL

ELEVA TION PRESSURE
'_ {/ -!.4971 @.B9O@_ '_ _ _ "_ _ _ _. _--_a_ _ _ _ -'7: I .,_ _

_____ ~ ___________________1.___________ 39,8481 ________

" " ,9 ",

-hon prawdts lower 03! 9.

-E.7235 "57.6219
preSS lUs fan -7.551, 384.77@5

-8.3720 353.1893
-r -9.1P 77 402.9q363

- m-!@.9999 454.1494

solwUo~b cofasov ds ,o ___ _:__ __

SPH Figare. 79/ ""
0

IIOR-4ICV-3
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User Instructions
SIZE: "

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

Example oblem rn: ,Oi BPRESSO 1T ST ATNFLOU ... CREsT TWA

- i-i (2.uI5 ETPIC

'ET=1 135 434.95!4
PEROD- h.- .305$).."v,,"

perid- ~sec.PEM1O=

1 5 2 WAVE WT6. , ,, -14..'4

PEFLECT:O COEFF.: 3,01!.9866

1H- M .T EP , -2..T.?? 3ER.

1,925.18 g/m*** -?, .65.*' 4,428. l4:

MICHE-. .CRESF PT  WALL ,'T, Q, , Tpf':i sH T .

Read idi-Rundren: ELEVTIO PRESSURE
??. . 8.l O.RAi.l ! -a9 ! k

1.3783 88b.2"43 -! :3 74:M M. @ 1, 340.94,.Io.4 )o4.352

- .945 2.2?6. 7932 -2.P,'22 942.647:

- ,gg. 2,?7.3. 9.39 -2.2676 11 .9?4:
Read f/o " -!.'42 3,2.t 4 -2.46.1 1,386.4320

-1.8" .......... -2.657, t ,483.5133
=2,51;-7 4,2E4" o. -2, ._543 ,5.9,

4.82 ?.... 1 -8.@ P 1 25. 456

pre~sure M.,fi 1!34"HF 'IJCm
T O.I;E-p ...T'?CUGH ATr WCL"-

ELEVQT !O PRESSURE

a~-0.4322 0.0006Sinct the, Sa/osiri'- -@.72e9 194.966@

--e$ 1re dsfr1bdh j -1.21@ 63.4 '2N

provides /owier pres- -_.________.___.._

Sr_s /_d__ _) "Mc-__'____ '"';'__"_

H/Mcd -kudren "thor'-""-,, "'"""____-_.......

Corresponds - S?' F/vre 7-91 _

I1IOR-4 1CV-4
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Program Listing
STEP KEY ENTRY KEY COOS COMMENTS STEP KEY ENTRY KEY COOE COMMENTS

~,c,*.~p~*68 PpY

P9 2'v 64*

r; ,6&

67 X?2
P. Oc Fp 1* 69 PCI e:

12 71
P0Y72 STO 8£ -yt

14 .CL' ?3 4. q
195C 74 Y X

:e7 P2. @ 75 758
1' CLQ 76*

1X=-, 77? PCI 86

29 !ETQ!I, UNITS* ?9 t
21 'W!EW 88 0.8b4
22 9. 81 81 *

24#L?' 82 83 PCI @6
1C us9 CUT H!3 8' xt2
26 PYIES 85 0.'6a2

@8 3 n87 +
2Q 31088-P R 88 PCI @6

38 ~;8' 0.65d
31 98*-

32 PP')MPT ~

ud PC., 034

7 96.
Tjop- a? I~x
B EP9t 93 PCI L
48 PPP 9
4! PCX 109 PCI P:
42$! 82 r" g07. "of!
42 MWQYE MT." 162 sQPi

e4~183 PaL 82

:L Poe'

-r .3

2 5
51'" jX-3 o 113 *T 1

56 1IIH1T M!- 115 XEQ *COSH

58 LVN1T MjT. MQTtPz* ---- PI----
52P~118 XEO *S!"rnr5

119 cfl 17 11OR-41CV-5
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
12$ RIL :2 1" 9E :'I"l.9"

12?2. .) 14 [1 -, P4  l
1 )- I 2 1,: 2

t2to124 *i*- 1 1.'2
124 I23 I lo I I

!.4 7

126* 13I4 +-

17 +'5 2 2
.,u r - 12 6 ,

-" ! v 9- *
IT: 4 13°9 S,0 11

13 . 19 i.! 3,12?"  C 3 --,g2 3
3T4 ? 192: I> II

*7,. 193X XE "SIHW"

177 1 195 RCL 28
133 + 196 2
139 ST) I5 FS5-y R15  7*
144 RCL :2 l3P
141 Xt2 199 *

!14 4 28 93,. 11
'43 * 281 Xc9 C0S-
144 ,,X 22 STO 25 C4 -p R25"
!49 RCL 13 293 RCL 11
t46 X12 284 XEO "SIN.H"
14? 4 2M S70 2 34
148 * 2P RIL 22

2P7 23 1/

0 2 S 19 27 F) R2,"
2le RIL 21 "z-

153 'iT j21 PC. B

,214 K-o R 2.! 5-' p '. 1 %

15?8 2:16 Xt2
15? ST O :8-O- R 2,
2680 S I'-p g (coon+tr) 219 STC 21 F3 2-p 3zq
1;'L_ 84 2:9 PCL 2t,

162 l.9 229 13
' .: T I'. F '

1'<t F>_ _ -. '.

I-I

1U? P',: y -:,,_:2

172 2-8 2'

I7 ST(, II 232 RIL 13
175 XEQ cor4, 273 Xt2 t

176 M 1 C2 - z9 234'
177, PCL It 235

1 1OR-4 1CV-6
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..- ' .. . . . . . . . . . . .. - - , - . . - - . . -C -;> .' . i - -° . - -, *.. .- .-' r % --. ' 7 - 7

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

274Q 293 10 14

23 RCL 14 295 PCL 84
239 DCL 24 2% -

2 ' 293 16

27 rCH'-" 3 L 94
2 5 ?TO : "lv .'. II. 392d4 A!
247 X12 3R4 RCL 15
2d! 4 3e5 *29 4 R6 +

387 P1
51CP'S 3Ha $

) ) 389 RCL 3
2 3 + 318 Xt2
254 RCL 23 31! *
255 3 312 RCL 27

257 STO 32 F7-- :P RZ.z 314 RCL 28
2 ? RL 23 315*
259 4 316
26@ 31' /

Sx 12 18
i~l 2E2 XT) 319 .

2 32@ RCL 84
2 R4 RCL 11 32'25+ 72+

? E 3F 9A 323 RCL .3 3

G-, CTS 12 325 PR.' -r
it

278 070 :4 3Z" 2
27: "pq"" 329
272 W4 321 +
73 PPOMPT 338 RCL 18

274 ROFF 331 +
2 '5 STO Y 332ST0 34 -4
276 CLA 333 AM-
277 "N" 334 6
278 P7 ... 335 SYFCHF'
•~- .79C 3i 'L e4

% .

3..7 74; *

3A
qv 9^- LK4 .:

'?d7470 ro 54

2 5 '; 343 CF3

2P. Pnv 344 RCL 34
288 ELEVATION PRE? 345 +
M9 "SURE" 348 STO 35 .,
29e PRA 34? PCL 19
291LBL 12 348 48
292 FS @1 349 +

LIOR-AICV-7

37
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-%.[,77N-7"

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

- -CT. 4P 41. RCL I

C4 CL 84 4 CI 35

p 355 - 412 10O IND 48

3-- X. 41q PT.O 4
, 3 RCL 34 414 RC -3
3 5 * 1 I1

I1+418 6TO 84

35 E Xt2 419 8.1

3! 3 C 32 4!4 ST- 19
364 * 421 IIV
365 + 422 1CHE-. . .X$RYUl

"Ira" 6 424 PRRn

369 X2: 426 "ELEVR TIOM, PPES"
378 + 42? W SUE

371 RCL 29 429 PRA

37?2 * 429.18L 18
373 4 438 PCI 19
364/ 431 1

375 4'I 88 432 *

3.6' 43 S0T 19

"7 1 434 48

""373 PCL 84 435 +.
.37'9 + 436 SEO 48

360 RCL @3 437 C IND 48
.38 * 433 QCX

372 RIL 3 439 6

363 =  448 SKPCHP
34 430 RCL 19

375 ROL @ 443 +

- -. : P CI 1 . 4 4 4 S T0 4 8

3 -QL: + 445 +CI IND 48

389 CHS 446 ACeX

398 RCL 05 447 PRIND 4
S3"! * 448 PCI 19
3?2 3T0 36 49

443

Q4 L 1P%: 4 1 TO 11
4- 

$4 452 GIG 1 8

398, RL 053 FS"4 9:

? 4. '54 GTO 14
"S ~Kiz F" 4 0:.L'L'

4A. 457 KS

* 458 PROMIPT
4('1 RCL 38 459 9OFF
40? * 460 95TO Y
484 RCL 36 pt 461 619
495 # 462 "N"
46 STO 35

1IOR-41CV-8

38
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS -.-

'63 AS$O X 5!9 +

A;.4 CLP 528 CHS405 Y= - 521 PCL 95-'

46E CTt J3 522 *
467 SF ei 523 STO 39
461 "t, 52 PCX
40 "SQWhcLJ!.. .CRE? •  

525 PR8UF.
47 "T T WLL" 526 Q!CL 3
d7t PFP 517 RC' 803
4,7 'PP 529 ft
473 -ELEVATION PRES" 529 RCL 18
474 "U9E SN -
475 PRA 53!FCL 65
476 @.@ 532 t
477 STr I 533 5Th 39C H •

4'8 STO 19 534 RCL 19
479 GTO 84 535 51 "
489.LeL 14 536 +
491 ROL 2? 537 STO 48
482 RCL 28 533 RCL 38
483 * 539 STO IND 40
44 RCL 83 54e PCL 17
485 Xf2 54! ST- 18
4S * 542 RCL 19
487 PI 5--3 11.9

r-488w 544 X*Y-)
4?q RCL 8 545 GTO 84

4~ /546 ADY
491 CL 2? 547 "SAINFLOU..TROUG"
492 RCL 83 548 "FH RT WALL*
493 * 54? ppg"
494 + 354 gpY
435 RCL 18 5!1 "ELEVRTIOH PRES"
4% 4 ~TSR

' STC Ye- 553 PRP
4P 554 @ 8.9
4z9 6 !IF STO I?
588 SKPCHR 55E'LEL 15
561 RCL 37 557 RCL 19
582 CL e3 559 1
5P3 2 559 +
4 * 560 STO 19

5 5 pL 2I 561 48
5?7- a 6 +T)4

- TE38 . £CL14""

515k RCL M; 4e5 .,58? ST3Oi 64R IML 4658

5 RCL 1 5t5 T4.

513 PRCl 33 502 51
5!4 ST IND 46 576 + ...

515 RCI 30 571 SIC 46
516 PCI 63 572 PCI IND 4W
517a 573 ACX
518 PCL 18 574 PRBUF-

1 IOR-41CV-9

39
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-7 7" -. ' -. 1-i

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

• - 5?6. II.0

577 X='

597 V7 :3

,. . -,L*o?,- c.osk ( -)_____ ______

9Q4 r .
985 Efy

%?2 2

c.93 PLI
504 CHS ______

595 EIX

r-• - 6. - _ _ _ _ _ _ _ _ _ _ _

5972
59.9 , ___"

Lo 600#LDL 13

6F2 CF 4 ___ _____

6"3 "E0,,

, 84 fcIs

60! END

* IIOR-41CV-10

40
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APPENDIX A: BLANK PROGRAM FORMS -

a.

*p

Vl.

- 9

-, .



M ogiani I eseripi ion

Program Title

Name Date
Address

City state Zip Code

Program Description. Equations, Variables, etc.

b Operating Limits and Warnings

A2

7:



User Instructions
SIZE:

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

A3

.*.j-*. .- .a ~* .~ .



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS



w-7- '7, 7 T, V KlT-6 4 -14.1T-TIFT17-1 T 7-7-.z 77-777-7 77- I

FILMED

8-85

DTIC


